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Mr.  C.  H.  Purcell 
Director  of  Public  Y/orks 


Transmitted  herewith  is  a  report  on  the 
feasibility  of  a  toll  road  between  San  Francisco  and 
Los  Angeles.     It  was  prepared  in  accordance  with  the 
request  in  Senate  Concurrent  Resolution  No.  6  which 
was  adopted  in  the  Senate  April  3,  1950,  and  in  the 
Assembly  on  April  4,  1950 .    Compilation  was  done  un- 
der a  cooperative  project  between  the  U*  S.  Bureau 
of  Public  Roads  and  the  Division  of  Highways. 

Your  attention  is  directed  to  the  con- 
clusion that  at  this  time  a  toll  road  from  a  ter- 
minus in  San  Francisco  to  one  in  Los  Angeles  is  not 
feasible.    Further,  no  toll  route  seems  financially 
practicable  over  a  major  part  of  the  distance. 
I  concur  in  the  conclusion. 


G.  T.  McCOY 
State  Highway  Engineer 
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SUMMARY  OF  FINDINGS 


It  is  concluded  in  this  report  that  a  toll  road 
between  Los  Angeles  and  San  Francisco  is  not  financially- 
feasible  at  this  time.     This  conclusion  rests  upon  an 
analysis  involving:     (1)  traffic  information  obtained  in  a 
field  survey;   (2)  estimated  costs  of  construction,  mainten- 
ance, operation,  administration,  and  financing  of  the  toll 
facilities  considered;  and  (3)  revenue  potentialities  of 
these  toll  facilities,, 

The  conclusion  applies  alike  to  a  route  covering 

the  entire  distance  from  Los  Angeles  to  San  Francisco  or  to 

any  of  four  routes  covering  a  major  part  of  the  distance. 

The  latter  all  have  a  common  starting  point  at  Wheeler  Ridge 

between  Bakersfield  and  the  Grapevine  on  existing  State 

Highway  Route  4  —  the  Valley  Route,    They  are  briefly 

described  as  going  by  way  of: 

Carrizo  Plains,  Salinas  and  Santa  Clara  Valleys  and 
along  the  east  side  of  San  Francisco  Bay  —  Route  A; 

The  west  side  of  the  San  Joaquin  Valley  to  Tracy  and 
the  Altamont  Pass        Route  C; 

The  west  side  of  the  San  Joaquin  Valley,  through 
the  Pacheco  Pass  —  Route  C]_; 

Hanford  to  a  point  10  miles  west  of  Fresno,  and 
then  to  Tracy  —  Route  D. 

More  concisely  yet,  these  are  referred  to  as  Carrizo  Plains, 

West  Side,  Pacheco,  and  Hanford, 

The  present  distance  from  Los  Angeles  to  San  Francisco 

is  407  miles  via  the  San  Joaquin  Valley  and  440  miles  via  the 
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Coast  Route.    Any  of  the  routes  studied  would  be  from  11  to  17 

miles  shorter  than  the  Valley  Route  and  from  44  to  50  miles 

shorter  than  the  Coast  Route. 

Average  daily  traffic  in  1949  was: 

Valley  Route  9,444  vehicles 
Coast  Route        6,579  vehicles 

The  flow  of  traffic  on  the  Valley  Route  has  increased 

a  little  more  rapidly  than  it  has  on  the  Coast  Route.     In  the 

period  1940  to  1949  the  increases  were: 

Valley  Route  39.2  per  cent 
Coast  Route        31.6  per  cent 

During  the  summer  of  1950  origins  and  destinations 
of  vehicles  were  obtained  at  13  locations,  most  of  which  were 
on  the  Valley  and  Coast  Routes.     It  was  found  that  approximately 
79,000  trips  pertinent  to  the  study  occurred  each  weekday.  The 
average  air-line  distance  of  these  trips  was  SO  miles; 
50  per  cent  of  them  were  less  than  50  miles,  and  #9  per  cent 
were  less  than  200  miles. 

Taking  the  routes  one  at  a  time,  approximately  one 
out  of  every  four  in  the  daily  flow  of  79,000  trips  was 
considered  a  possible  user  of  some  portion  of  Routes  A,  C, 
and  Ci.    On  Route  D,  the  proportion  was  higher,  one  in  three. 

These  trips,  the  short  and  the  long,  were  converted 
into  terms  of  average  daily  vehicles  over  the  entire  length 
of  each  route.     It  was  found  that  had  any  of  the  routes  been 
in  existence  and  operating  as  a  free  highway  in  1950,  the 
average  daily  traffic  would  have  been  about: 
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Route  Via  No.  of  Vehicles 

Daily 

A  Carrizo  Plains  3776 

C  Vest  Side  3#60 

C-,  Pacheco  4033 

U  Hanford  6176 

Costs  of  construction  as  toll  roads,  including 

interest  during  construction,  were  estimated  at: 

Route  Via  Cost 

A  Carrizo  Plains  $172,720,000 

C  West  Side  125,015,000 

Ci  Pacheco  144,053,000 

D  Hanford  150,156,000 

Total  costs  for  amortization  of  30-year,  3-1/4  per 

cent  bonds,  maintenance,  toll  collection  and  administration 

were  estimated  to  be: 

Route  Via  Cost 

A  Carrizo  Plains  #336,030,000 

C  West  Side  247,5^4,000 

Ci  Pacheco  282,139,000 

D  Hanford  294,116,000 

Redemption  of  debt  would  account  for  approximately 

51  per  cent  of  the  total  cost;  interest,  35  per  cent; 

maintenance,  5  per  cent;  and  toll  collection  and  administration 

9  per  cent. 

The  earnings  position  of  any  of  the  routes  would  be 
nearly  parallel  to  that  of  the  Maine  Turnpike.  Accordingly, 
toll  charges  were  assumed  comparable  to  those  in  Maine: 
1  cent  per  vehicle  mile  for  autos,  and  2  cents  for  trucks, 
or  1.22  cents  for  the  entire  stream  of  traffic. 

It  was  estimated  that  traffic  will  triple  in  30  years 
This  rate  of  increase  was  used  to  determine  the  maximum  traffic 
that  could  be  expected  to  make  use  of  the  routes  if  they  were 
operated  as  free  routes. 
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Next,  it  was  found  that  at  a  toll  charge  of 

1.22  cents  per  vehicle  mile  the  following  percentages  of 

such  traffic  would  be  needed  for  solvency: 

Route  Via  Per  Cent 

A  Carrizo  Plains  Over  100 

C  West  Side  39.5 

Ci  Pacheco  39. 3 

D  Hanford  65.0 

In  view  of  the  fact  that  none  of  the  routes  would  have  a 

monopolistic  position  with  respect  to  traffic  but  would,  on 

the  contrary,  face  the  competition  of  free  parallel  routes, 

it  is  deemed  unreasonable  to  expect  that  such  percentages  of 

estimated  free-road  traffic  could  be  induced  to  use  the 

facilities  on  a  toll  basis;  forty  per  cent  is  judged  to  be 

the  maximum. 

If  only  40  per  cent  of  the  traffic  that  would  use 
a  free-road  could  be  induced  to  patronize  a  toll  road,  toll 
rates  like  these  would  be  needed: 

Cents  Per  Vehicle  Mile 

Route           Via                   Average  for  Autos  Trucks 

all  Vehicles 

A           Carrizo  Plains             3.36                1  11.73 

C           West  Side                     2.73                1  3.87 

Ci         Pacheco                         2.74                1  3.90 

D           Hanford                        1.93                1  5.47 

It  is  not  believed  these  high  rates  could  be  obtained.  They 

are  higher  than  those  on  the  Pennsylvania  Turnpike,  which 

has  advantages,  particularly  for  trucks,  that  none  of  the 

facilities  studied  in  California  would  possess.     In  1949  the 

average  toll  in  Pennsylvania  for  all  vehicles  was  1.76  cents. 
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ROUTES  STUDIED 


Senate  Concurrent  Resolution  No.  6  provides  as  follows: 

WHEREAS,  Existing  highway  routes  between 
San  Francisco  and  Los  Angeles  run  through  many  populous  areas; 
and 

WHEREAS,  The  increasing  growth  of  the  population  of 
this  State,  together  with  the  presence  of  a  large  number  of 
visitors  in  the  State,  have  greatly  increased  the  demand  upon 
the  highways  in  the  State,  particularly  those  running  between 
Los  Angeles  and  San  Francisco;  and 

WHEREAS,  A  modern  expressway  between  these  cities 
similar  to  those  connecting  metropolitan  areas  in  other  sections 
of  the  Country  would  greatly  relieve  traffic  congestion  and 
its  resulting  hazards  over  the  State  Highway  System;  and 

WHEREAS,  The  feasibility  of  such  an  express  highway 
from  the  viewpoints  of  engineering  and  financing  is  a  matter 
upon  which  the  Legislature  should  be  informed;  now,  therefore, 
be  it 

Resolved  by  the  Senate  of  the  State  of  California, 
the  Assembly  thereof  concurring,  That  the  Department  of  Public 
Works,  through  the  Division  of  Highways,  is  requested  to  in- 
vestigate the  feasibility  of  constructing  an  expressway  between 
Los  Angeles  and  San  Francisco  to  be  financed  by  the  issuance  of 
revenue  bonds  to  be  paid  by  the  collection  of  tolls  for  the 
use  of  the  highway,  such  highway  to  eventually  become  toll-free, 
and  to  report  its  findings  thereon  to  the  Legislature  not  later 
than  January  15,  1951;  and  be  it  further 

Resolved,  That  the  Secretary  of  the  Senate  is  directed 
to  transmit  copies  of  this  resolution  to  the  Director  of  Public 
Works  and  the  State  Highway  Engineer. 
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This  resolution  requires  a  report  on  a  single 
expressway;  and  it  involves  making  a  choice,  since    there  are 
several  routes  possible  between  the  termini  of  San  Francisco  and 
Los  Angeles.     The  problem  of  determining  which  route  is  the 
most  feasible  has  been  approached  by  first  setting  up  an  area 
within  which  all  practicable  routes  must  fall.     The  area  is 
comprised  of  23  mid-state  counties.     (Plate  1).    Within  it, 
the  higher  peaks  of  the  Diablo  Range  in  the  north  and  the 
Temblor  in  the  south  coincide  closely  with  the  straight  line 
between  Los  Angeles  and  San  Francisco  —  most  are  within 
eight  miles  of  it.     Clearly,  any  route  closely  approaching  a 
straight  line  is  impractical. 

The  mountain  ranges  that  thus  divide  the  mid-state 
area  give  rise  to  two  questions.     Should  the  proposed  route  lie 
wholly  to  the  west  or  to  the  east  of  the  mountains?    Is  it 
practicable  to  penetrate  either  mountain  range  so  that  one 
portion  of  the  route  lies  to  the  west  and  another  to  the  east? 
With  these  particular  points  in  mind,  and  others  normal  to  all 
highway  location,  four  routes  have  been  selected  for  study. 
Descriptions  of  Routes 

The  four  routes  are  sketched  in  Plate  2.    For  reasons 
that  will  be  explained  shortly,  the  southerly  terminus  is  at 
Wheeler  Ridge,  just  north  of  the  Grapevine;  and  the  stretch 
between  Los  Angeles  and  Wheeler  Ridge  is  common  to  all  routes 
studied.     In  more  detail  the  descriptions  are: 
Route  A  -  Starting  at  existing  State  Highway  Route  4  near 
Wheeler  Ridge;  thence  northwesterly  over  the  Carrizo  Plains  to 
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PLATE  2 


the  vicinity  of  San  Miguel;  down  the  Salinas  Valley;  and  thence 
through  the  Santa  Clara  Valley  and  along  the  east  side  of 
San  Francisco  Bay  to  San  Francisco, 

Route  C  -  Starting  at  existing  State  Highway  Route  4  near 
Wheeler  Ridge;  thence  at  an  elevation  of  approximately  $00  feet, 
down  the  west  side  of  the  San  Joaquin  Valley  to  the  vicinity  of 
Tracy,  and  over  the  Altamont  Pass  westerly  to  San  FranciscOo 
Route  Ci  -  Starting  at  existing  State  Highway  Route  4  near 
Wheeler  Ridge;  thence  at  an  elevation  of  approximately  500  feet, 
along  the  west  side  of  the  San  Joaquin  Valley  to  and  through 
Pacheco  Pass  to  a  junction  with  Route  A  in  the  vicinity  of 
Gilroy;  thence  over  the  same  course  as  Route  A  to  San  Francisco. 
Route  D  -  Starting  at  existing  State  Highway  Route  4  near 
Wheeler  Ridge;  thence  northerly  via  Hanford  to  a  point  near 
Kerman,  approximately  ten  miles  west  of  Fresno,  and  continuing 
northwesterly  to  the  vicinity  of  Tracy  and  over  the  Altamont 
Pass  to  San  Francisco. 

The  length  of  each  route  from  terminus  to  terminus 
is  shown  in  Table  1.     It  is  well  worth  noting  that  although 
the  extreme  east  and  west  distance  between  any  pair  of  routes 
is  about  70  miles,  the  greatest  difference  in  gross  length 
between  any  of  the  routes  is  six  miles  —  via  Pacheco  Pass 
390  miles,  Carrizo  Plains,  396.     Route  C]_,  via  Pacheco  Pass, 
is  the  shortest;  it  is  50  miles  shorter  than  State  Highway 
Route  2,  and  17  miles  shorter  than  Route  4«     Allowance  should, 
of  course,  be  made  for  deflections  which  would  narrow  the  margins 
of  difference  should  any  of  the  roads  be  built.    Perhaps  it 
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is  also  worthwhile  noting  that  the  difference  between  the 
longest  of  the  routes  studied  and  the  air-line  distance  is 
approximately  14  per  cento     Existing  Routes  2  and  4  exceed 
the  air-line  distance,  347  miles,  by  27  per  cent  and  17  per 
cent,  respectively « 

Preliminary  studies  indicate  that  none  of  these 
routes  is  practicable  as  a  toll  road  throughout  its  entirety,, 
Take,  for  example,  the  situation  on  the  existing  section  of 
State  Highway  Route  4  between  Los  Angeles  and  Wheeler  Ridge. 
No  superior  location  has  been  found  that  would  involve  a 
lesser  distance  and  a  lower  summit .     Now,  it  would  be  unreal- 
istic to  build  at  great  expense  a  new  facility  closely  parallel 
to  the  existing  route  from  Wheeler  Ridge  to  San  Fernando „  A 
driver  would  gain  little,   if  anything,  by  paying  a  toll  for,  its 
use.     And  from  San  Fernando  south,  where  many  closely  parallel 
routes  already  exist,  attracting  traffic  to  a  toll  road  would 
be  exceedingly  difficult. 

If  early  toll  road  precedents  were  followed  and 
an  Authority  granted  the  power  to  take  over  repair,  and  improve 
existing  roads,  a  monopoly  could  be  readily  created  on  the 
road  over  the  mountains,  but  from  San  Fernando  south  there 
could  be  no  monopoly.     It  thus  makes  little  difference 
whether  the  old  precedents  are  followed  or  shunned.     The  only 
apparent  alternative  would  be  to  operate  the  road  from 
Los  Angeles  to  Wheeler  Ridge  as  a  free  road. 

For  similar  reasons  it  has  been  assumed  that  in  the 
north  closely  parallel  and  competing  facilities  would  not  be 
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warranted  either  west  of  Tracy  in  the  Altamont  Pass,  or  north 
of  San  Jose  where  State  Highway  Route  69  is  rapidly  being 
extended.    However,  these  circumstances  do  not  preclude  the 
possibility  of  toll  roads,  profitable  or  otherwise,  over  the 
greater  length  of  each  route.     Therefore,  after  making 
allowance  for  them,  the  remaining  mileage  of  each  route  is 
studied  as  a  toll  road. 


So 


II 


TRAFFIC  PATTERN 
OF  THE 
MID-STATE  AREA 

Chief  concern  with  traffic  in  this  study  is  with 

that  flowing  predominantly  north  and  south .     There  are  five 

routes*  where  this  condition  prevails: 

Route  56  —  Along  the  Coast  via  Carmel  and  San  Simeon. 
Route  119  —  In  the  valley  of  the  San  Benito  River  via 

Hollister . 

Route  41  —  From  Tracy  and  along  the  west  side  of  the  San 

Joaquin  Valley. 

Routes  2  and  4  —  The  Coast  Route  and  the  San  Joaquin 

Valley  Route. 

It  will  be  seen  in  Plate  3  that  the  average  daily  traffic  on 
any  of  the  first  three  is  less  than  2,500  vehicles.  Sustained 
high  levels  of  traffic  exist  only  on  Routes  2  and  4.  The 
traffic  flow  on  the  Valley  Route  is  clearly  above  5 ,000  vehi- 
cles daily  for  practically  its  entire  length,  and  many  sec- 
tions, such  as  those  at  Bakersfield,  Fresno,  Madera,  Modesto, 
etc.,  carry  over  10,000.    The  level  of  traffic  is  obviously 
lower  on  Route  2,  but  even  on  it  no  section  carries  less  than 
2,500. 

Table  2,  which  covers  the  past  eleven  years,  shows 
that  the  average  daily  flow  on  the  Valley  Route  connecting 
San  Francisco  and  Los  Angeles  has  been  greater  than  that  on  the 
Coast  Route;  and  during  the  passage  of  time  the  flow  in  the 
Valley  has  increased  a  little  more  rapidly  than  it  has  on  the 

*  They  are  shown  in  detail  in  the  Road  Map  of  California 
in  the  Appendix,, 


TABLE  2 
TRAFFIC  VOLUME  TRENDS 
On  Rural  Fortiori  of  Valley  and  Coast  Routes 


Valley  Route 


Year 


A.D.T. 


Index 
1940  =  100 


Coast  Route 


A.D.T. 


Index 
1940  .  100 


1938 
1939 
1940 
1941 
19>2 

19^3 
1944 

141+5 

1946 

19^7 
1948 
1949 


5381 
6052 
6786 

7315 
6121 

5036 
5030 
6238 
8VJ8 
9329 
8751 

944-M 


79.3 
89.2 
100.0 

107.8 
90.2 

^4.2 
74.1 
91.9 
124.6 

137o5 
129.0 
139.2 


4308 
4964 
5000 
5684 
4406 
3392 
3304 
4136 
5723 
6303 
5881 

6579 


86.2 

99.3 
100.0 

113.7 
88.1 
67.8 
66.1 
82o7 
114.5 
126.1 
117.6 
131.6 


HDB:  eiac 
12-15-50 
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Coast  Route.  In  1949  the  average  daily  traffic  on  the  Valley 
rioute  was  9,444  vehicles;  it  exceeded  that  on  the  Coast  Route 
by  almost  44  percent. 

Such  high  flows  of  traffic  impose  a  severe  burden 
on  highway  and  traveler  alike,  unless  the  former  is  of  ade- 
quate width.     A  quick  indication  of  the  burden  can  be  hado 
Generally  2-lane  highways  are  considered  inadequate  and  mul- 
tiple highways  necessary  where  the  average  daily  traffic  ex- 
ceeds 5,000  vehicles.     In  respect  to  this  single  criterion  it 
is  found  that:     On  the  rural  portions  of  the  Valley  Route  54 
percent  of  the  mileage  carries  over  5,000  vehicles  daily  yet  it 
is  less  than  four  lanes  in  width;  the  comparable  percentage  on 

the  Coast  Route  is  3$  percent. 

Although  the  traffic  map  and  Table  2  give  a  good 

idea  of  where  and  what  the  traffic  burden  is  on  the  existing 
State  Highways,  they  fail  completely  to  indicate  the  number  of 
trips  from  place  to  place  —  information  which  is  essential  where 
proposals  to  change  the  road  pattern  are  being  considered,,  To 
obtain  such  information,  an  Origin  and  Destination  Survey  was 
made  in  June  and  July  of  1950.    Drivers  were  intercepted  for  a 
24-hour  period  at  each  of  10  locations,  and  for  a  16-hour 
period  at  three  other  locations.     Ordinarily  such  locations  are 
close  to  cities  where  through  traffic  mingles  with  that  shut- 
tling back  and  forth  in  and  out  of  town.     This  procedure  as- 
sures that  little  traffic  escapes;  it  makes  for  completeness 
and  certainty  in  the  results  of  a  study.    But  in  the  present 

case  such  a  procedure  was  not  considered  warranted.    For  one 
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thinfo  it  was  doubtful  if  time  would  have  permitted;  for 
another,  experience  has  shown  that  a  great  proportion  of  trips 
are  exceedingly  short.     It  was  considered  likely  that  few 
short  trips  in  the  mid-state  area  would  be  in  a  position  to 
take  advantage  of  any  route  that  could  be  proposed,  or  that 
they  would  involve  sufficient  vehicle  miles  to  materially  af- 
fect the  results  of  the  study.     It  was  therefore  decided  to 
cull  out  as  many  short  trips  as  possible  at  an  early  stage  of 
the  work. 

Accordingly,  interview  stations  were  located  remote 
from  instead  of  close  to  the  cities,  yet  in  such  manner  that 
few  trips  of  interest  would  evade  notice.    The  information  that 
was  obtained,  therefore,  pertains  to  the  "longer"  trips  in  the 
mid-state  area;  to  their  origins  and  destinations,  and  to  their 
direction  of  travel  and  length.    All  these  components  of  a  trip 
have  been  taken  into  account  in  preparing  a  Chart  of  Trip 
Desire,  Plate  4«     It  shows  what  the  traffic  flow  would  be  if 
there  were  no  obstacles .     As  this  type  of  chart  is  rather  un- 
common, an  explanatory  note  on  its  construction  will  aid  in 
showing  its  use. 

The  course  of  each  of  the  79,000  longer-distance  auto 
and  truck  trips  occurring  on  an  average  week  day  in  the  summer 
of  1950,  has  been  traced  from  beginning  to  end  in  a  straight 
line,  and  caused  to  leave  its  track  across  the  map.    This  was  ac- 
complished by  superimposing  a  grid  on  the  State  map;  its  inter- 
val was  10  miles ,  and  every  origin  and  destination  was  refer- 
enced to  it.     As  each  trip  proceeded  toward  its  destination, 
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TRIP  DESIRE  CHART 
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CONTOURS  OF 
TRIP  DESIRES 

This  chart  approximates 
the  aggregate  effect  of 
the  entire  movement  of 
79,203  auto  and  truck 
trips  that  occurred  daily 
in  the  juid-state  ar  ' 
•  of  1950. 
The  beginnings  r~ 
ings  of  all  trips 
referenced  to  the  ten 
mile  grid  system  indicated 
on  the  margin.    Then,  using 
tabulating  machinery,  each 

straight  line  and  caused 
to  leave  its  effect  on 
every  ten  mile  line  it 
might  cross;  such  a 
straight  line  is  called  a 
"Desire  Line".    All  cro 
ings  or  grid  lines  were 
Bummated  as  shown  by  the 
figures  on  the  adjacent 
Working  Sheet.     Next,  the 
chart  of  "trip  desires" 
was  constructed  by 
separating  like  values  in 
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its  position  was  noted  every  time  it  crossed  a  grid  line.  A 
minor  adjustment  was  then  made,  each  of  the  crossings  of  the 
grid  line  being  credited  to  the  closest  coordinate  point. 
By  summating  trips  at  all  such  points,  their  "traffic  eleva- 
tions" were  obtained.  The  final  step  consisted  of  selecting 
suitable  contour  intervals  and  drawing  the  contour  lines. 

The  shapes  of  the  limiting  contour  lines' give  a  pic- 
ture of  the  general  traffic  desire  in  the  mid-state  area. 
Looking  at  Plate  4,  attention  is  immediately  attracted  to  a 
series  of  ridges,  upon  some  of  which  peaks  are  superimposed. 
The  long  axis  of  a  ridge  indicates  the  direction  in  which  a  pre- 
ponderant majority  of  vehicles  wish  to  move,  and  the  peaks  in- 
dicate either  centers  of  traffic  concentration  or  intersecting 
streams  of  traffic. 

The  most  prominent  ridge  on  the  map  is  that  running 
from  Los  Angeles  to  Fresno,  and  then  northwesterly  towards  San 
Francisco.    Note  the  concentration  of  peaks  on  this  ridge  at 
Bakersfield,  Fresno,  Modesto,  etc.,  on  State  Highway  Route  4. 

There  is  a  lower  ridge  running  directly  from  Los 
Angeles  to  San  Francisco  Bay  Area;  it  is  not  closely  related  to 
any  existing  route.     It  shows  that  the  through  traffic  between 
the  two  areas  is  from  1,000  to  2,000  vehicles  daily.     (By  re- 
verting to  the  original  material  from  which  the  map  was  prepared 
it  was  found  that  traffic  from  the  Bay  Area  and  points  north  to 
Los  Angeles  and  points  south  was  1,757  daily,  or  2,024  if 
San  Jose  is  included.)     On  this  ridge  the  only  intermediate  peak 
between  the  termini  is  at  San  Jose;  there  is  little  local  traf- 
fic along  this  alignment. 


The  observation,  that  traffic  on  both  these  ridges 
runs  in  a  northerly  direction,  prompts  another:     the  map  does 
not  show  any  strong  east  and  west  traffic  desire  throughout 
the  greater  part  of  the  area.     While  there  are,  of  course, 
many  east  and  west  trips  they  are  in  effect  overwhelmed  by 
the  predominant  north  and  south  flow  of  traffic,  with  few  ex- 
ceptions.    One  exception  is  the  ridge  that  has  its  origin  in 
the  Bay  Area  and  juts  out  into  Yosemite;  another  reaches  to 
Stockton  and  continues,  although  diminished,  to  the  Nevada  State 
Line . 

The  ridges  that  reach  out  to  the  boundaries  of  the 
State  merit  a  brief  note.     The  long  axes  of  those  reaching  to 
ban  Diego,  £1  Centro,  Blythe ,  Needles,  and  Yreka  intersect  with- 
in about  2$  miles  of  Fresno.    In  the  case  of  the  Yreka  ridge,  a 
series  of  small  peaks  extends  southeasterly  to  Nevada  City„ 
They  are  also  on  a  straight  line  with  Fresno  and  Los  Angeles 
and  give  a  glimpse  of  the  part  that  both  cities  play  in  the  traf- 
fic crossing  the  Oregon  border,.    None  of  these  ridges  represents 
a  heavy  flow  of  traffic,  but  taken  together  they  indicate  rough- 
ly the  importance  of  Fresno  as  a  focal  point  for  traffic  in  the 
San  Joaquin  Valley. 

So,  from  examination  of  the  map,  it  is  possible  to 
set  up  tentative  conclusions  of  a  broad  nature,  which  must  be 
put  to  further  tests 0    The  map  suggests  that: 

(1)  The  greatest  number  of  trips  would  be  served  by 
a  route  lying  east  instead  of  west  of  the  Diablo  and 
Temblor  Ranges,  because  the  traffic  ridge  running 
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along  State  Highway  Route  4  has  no  counterpart 
west  of  the  mountains; 

(2)  In  all  probability  the  greatest  volume  of  trips 
could  be  developed  by  a  route  west  of  and  closely 
parallel  to  existing  Route  4; 

(3)  Any  route  in  the  San  Joaquin  Valley  would  in 
its  northern  reaches,  in  the  Altamont  Pass,  receive 
important  increments  of  traffic  coming  easterly  from 
Yosemite,  and  northeasterly  from  Stockton  and  points 
beyond.    No  such  traffic  increments  would  accrue  to 
a  route  through  Pacheco  Pass  (Route  C]_). 

What  the  indicated  service  would  amount  to  in  terms  of  vehicle 
miles  is  approximated  by  a  more  detailed  study  of  the  79,000 
trips  whose  paths  were  traced  on  the  Trip  Desire  Chart.  These 
trips,  it  will  be  recalled,  are  the  longer-distance  trips. 
Their  average  length  was  approximately  60  miles  air-line  dis- 
tance; half  of  them  were  less  than  50  miles  (Table  3)»    A  trip 
as  it  is  defined  in  this  study  is  a  movement  from  place  to  place, 
uninterrupted  by  stops  except  for  fuel  or  meals. 
Assignment  of  Traffic 

It  is  undesirable  to  burden  this  report  with  detail 
on  the  manner  in  which  traffic  was  assigned  to  the  several 
routes,  but  it  is  essential  to  outline  the  general  method,  be- 
cause, in  the  light  of  present  knowledge,  the  assignment  cannot 
be  entirely  objective.    However,  it  is  possible  to  arrange  the 
facts  so  as  to  show  the  stages  at  which  individual  interpreta- 
tion was  necessary. 
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TABLE  3 

DISTh J  BUT.ION  OF  STRAIGHT  LINE 
TRIP  LENGTHS 


Length  of  Trip 
in  Miles 


Less  than  10 
10 

20 

i30 


To 

60 
70 
80 
90 
~W0 
110 
120 
130 
1^0 


150 
160 
l'/O 
180 
190 


200 
210 
220 
230 
2*f0 


250 

260 
270 
280 
290 


r:  U  MBEH  OF  TRIPS 
Autos  &  Trucks 


»f  598 
187^3 
5518 
*f6*fl 
6182 


2875 
3787 
2569 
28^5 

Mop 


3219 
1310 
1^81 
1106 

1!±Z3- 


900 
l*flC 
1630 

925 

6% 


1171 

Uo6 

**97 
326 
21?_ 
290 

316 
620 
202 
2^5 


Percent  of 
Total  Trips 


5.8 
23.7 
6.9 

.  7.8 


.6 

08 
3.3 
3.5 
•7 


.1 

1.6 
1.9 
l.h 


1.2 

1.7 
2.1 
1.2 
.8 


1.5 
o5 
.7 
.h 

-.3- 

•  . 
.8 
.3 


Cumulative 


5.8 
29.5 
36A 
^2.3 
50. 1 


58.5 
61.8 

65.3 
71.0 


75.1 
76o7 
78.6 
80.0 
81.8 


83.0 

8^.7 
86.8 
88.0 
88.8 


90.3 
90.8 

91.5 

91.9 
32^ 


92.5 
92.9 
93.7 
9^.0 
9**.  3 


300 
310 

320  x  over 


361 

205 
3977 


.3 
5.0 


TOTAL  79,20. 


9^.7 
95.0 
100.0 


,   RDB : emc 
12-15-50 
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The  entire  State  was  divided  into  3#  zones,  some  of 
great  area  others  small,  depending  on  their  relationship  to  traf- 
fic of  the  mid-state  area.     A  traffic  center  was  determined  for 
each;  Newman,  Fresno,  and  Taft  are  typical  examples.  Inter- 
changes of  trips  between  zones  were  then  routed  between  the 
traffic  centers.    Routing  was  confined  with  few  exceptions  to 
State  Highways.     Trips  were  then  assigned  to  each  of  the  four 
study  routes  on  two  bases:     (a)     distance;   (b)    time.     Under  the 
first  criterion  the  trip  distance  obtained  by  using  each  of  the 
four  study  routes  was  compared  with  the  shortest  distance  us- 
ing existing  routes.    As  will  appear,  the  traffic  assignment 
under  this  procedure  is  considered  as  the  estimated  minimum. 

The  procedure  was  very  much  the  same  where  time  was 
the  criterion,  but  in  this  case  one  assumption  was  made:  an 
"advantage  ratio"  of  1.2  to  1  was  assumed.    This  is  another  way 
of  saying  that  all  things  considered,  a  new  facility  would  re- 
present a  net  improvement  of  20  percent  over  a  competing  exist- 
ing route.    At  first  glance  the  ratio  of  1.2  to  1  may  seem  too 
low,  and  some  explanation  is  required  of  its  derivation,,  The 
"advantage  ratio"  includes  a  multitude  of  factors.    Some,  like 
time  or  speed,  are  readily  measurable „     Others,  like  the  safety 
element,  economy  of  vehicle  operation,  comfort  and  convenience, 
the  freedom  to  exercise  a  choice  of  speed,  are  only  measured 
with  difficulty,  if  at  all.     Nevertheless,  these  latter  elements 
may  conceivably  exert  as  great  an  influence  on  a  motorist1 s 
choice  of  route  as  does  the  more  easily  determined  element  of 
time  saving.     Thus,  even  though  they  are  immeasurable,  and 
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perforce  the  "advantage  ratio"  is  based  substantially  on 
speed,  it  is  essential  to  recognize  and  to  make  some  allowance 
for  them. 

Speed  tests,  from  time  to  time,  have  shown  the 
average  speed  of  the  stream  of  traffic  to  approximate  50  mph 
(or  slightly  less)  in  valley  and  easy  rolling  country.  This 
speed  has  been  assumed  on  all  existing  roads  over  which  trips 
were  routed.    While  it  is,  of  course,  true  that  50  mph  cannot 
be  averaged  on  some  sections  of  existing  highway  in  the  raid- 
state  area,  it  is  equally  true  that  still  greater  speeds  can  be 
obtained  on  others.    Further,  adoption  of  a  speed  a  mile  or  two 
either  below  or  above  50  mph  would  not  greatly  affect  the  re- 
sults of  the  traffic  assignment.     For  this  reason  and  in  view 
of  other  unmeasured  factors,  attempt  at  further  refinement 
seems  unwarranted. 

One  of  these  unknown  factors  has  to  do  with  the  speed 
that  could  be  had  on  a  freeway  or  expressway;  60  mph  has  been 
assumed  although  there  is  currently  no  compelling  evidence  in 
California  of  average  speeds  much  above  55  mph.     An  allowance 
of  60  mph  tacitly  recognizes  the  possibility  that  speeds  on 
freeway  sections  may  well  increase  as  the  mileage  of  such  roads 
is  extended.     It  may,  too,  be  considered  as  including  an  allow- 
ance for  the  intangible  factors  encompassed  by  the  "advantage 
ratio".    So,  in  determining  which  of  several  routes  is  the 
best  on  the  basis  of  time,  portions  of  a  trip  on  existing  high- 
ways have  been  taken  at  50  mph,  and  portions  on  the  routes 
under  study  at  60  mph. 
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Another  point  about  the  "advantage  ratio"  is  also 
noted.     As  a  new  road  takes  up  the  flow  of  traffic,  the  old  is 
correspondingly  relieved;  what  may  have  seemed  intolerable 
congestion  vanishes  and  the  old  road  becomes  once  again  at- 
tractive.   So  the  "advantage  ratio"  that  at  first  might  seem  to 
have  been  2  to  1,  for  example,  declines  as  traffic  equilibrium 
comes  about  between  new  and  old. 

The  manner  in  which  the  traffic  assignment  procedure 
works  can  be  illustrated  by  taking  for  an  example  a  trip  from 
Modesto  to  Santa  Barbara.     The  shortest  distance  is  along  the 
west  side  of  the  San  Joaquin  Valley,  then  through  Cholame  via 
State  Highway  33  to  San  Luis  Obispo,  and  south  to  Santa  Barbara, 
This  trip  would  not  be  assigned  to  any  portion  of  Route  A  on  a 
distance  basis.    But  it  would  be  assigned  on  a  time  basis  for 
the  fastest  route  would  be  through  the  Pacheco  Pass,  intercept- 
ing Route  A  west  of  Hollister;  thence  south  on  Route  A  to 
San  Miguel;  and  finally  along  existing  Route  2  to  Santa  Barbara. 
Such  a  trip  would  require  8  miles  of  additional  travel,  and  it 
would  save  10  minutes  in  a  total  distance  of  318  miles.  Were 
Route  C  under  study,  the  trip  would  be  assigned  to  it;  6  miles 
and  28  minutes  would  be  saved  from  what  is  presently  required. 
As  to  Route  D,  74  miles  of  it  could  be  utilized  and  a  saving 
made  of  4  miles  and  19  minutes. 

All  of  the  79,000  trips  in  the  mid-state  area  have 
been  tested  like  this  one  from  Modesto  to  Santa  Barbara.  Those 
that  could  save  time  or  distance  in  comparison  with  their  per- 
formance on  existing  routes  have  been  assigned  to  the  routes 
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under  study,  such  routes  being  considered  one  at  a  time;  and 
the  trips  so  assigned  comprise  the  maximum  potential  traffic 
This  maximum  potential  includes  trips  that  might  travel  either 
a  part  or  all  of  the  distance  from  Wheeler  Ridge  to  San 
Francisco.     When  considering  these  trips  to  find  some  rule  for 
reducing  their  numbers,  for  the  purpose  of  getting  at  the  pro- 
bable traffic  that  might  be  expected,  several  questions  arise. 

One  question  involves  the  relative  weights  to  be  ap- 
plied to  the  factors  of  distance  and  time:     Is  a  saving  in 
distance  worth  more  or  less  than  one  of  time?    Another  has  to 
do  with  distance  alone:     How  great  does  the  fractional  saving 
of  a  trip  have  to  be  before  it  passes  from  a  mere  trifle  into 
the  realm  of  consequence?    Similar  questions  evolve  about  time. 

Questions  of  this  kind  are  not  in  any  sense  new,  but 
they  grow  increasingly  important  as  the  traffic  flow  increases 
and  becomes  more  complicated,  and  as  the  road  systems  are  ex- 
panded so  that  one  road  begins  to  compete  with  another.  There 
are  no  precise  answers  to  them,  and,  indeed,  very  little  infor- 
mation assembled  that  would  permit  categorical  answers  if  they 
could  be  given.    But  at  least  what  information  there  is  can  be 
arranged  roughly  in  order,  so  that  it  is  possible  to  work  up 
the  scale  from  the  unreasonable  to  the  reasonable.     This  is  the 
purpose  of  Tables  4  and  5»     They  summarize  what  facts  are 
presently  available  about  the  maximum  potential  traffic. 

Approximately  one  out  of  every  four  trips  in  the 

daily  flow  of  79,000  trips  is  considered  a  possible  user  of 
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TABLE  4 


Trip  Lengths  on  Routes  Studied  Between  Wheeler  Ridge  and 
San  Francisco.     Portions  of  Trips  That  Would  Use  Existing 
Routes  Are  Excluded. 


Length  in 

No.  of  Trips  Using  Some  Portion 

of  Route 

nl  1  e  3 

nouiiB  it 

Rah  +-  0  P 

Route  D 

0-9 

2254 

219 

2260 

25 

10-19 

4336 

2600 

2008 

3151 

20— d'i 

1971 

£oA 

30p<f 

30-39 

39o 

077 

27? 

2027 

40-49 

572 

1/Lo 

AC? 
Opt 

2824 

50-59 

k63 

2k55 

1053 

2328 

60-69 

666 

3833 

2737 

I848 

70-79 

A£A 

JL90 

OK  Ar» 

80-69 

1  AAA 

IOOU 

J1ULJ. 

111 

1408 

90-99 

711 

7QQ 

f77 

131 

100-109 

2074 

55 

553 

398 

110-119 

172 

906 

2221 

120-12V 

O 

O 

Mi 

44 

130-139 

70 

1  (  d 

14.03 

175 

140-149 

Oil. 

±yd 

"JA 

392 



150-159 

285 

7 

160-169 

38 

1503 

170-179 

At 
Ol 

Ii  £ 

45 

0  A 
20 

180-189 

1.  A  "7 

40  7 

At  cf 
015 

t  Ao.  A 
I03O 

398 

190-199 

e'A 

242 

2 

128 



200-209 

272 

69 

31 

1570 

210-219 

13 

52 

35 

220-229 

1173 

16 

I  A 

230-239 

l  Ji  cr 
114.^) 

25 

21+0-249 

204 

126 

80 

250-259 

158 

203 

346 

36 

OAn_OAO 

70 

JL  (  O 

270-279 

93 

146 

76 

366 

C.        —  C  \J  7 

290-299 

673 

603 

1722 

621 

300-309 

1195 

1119 

1175 

Total 

19032 

18997 

19784 

25695 

Veh.  Miles 

1,622,613 

1,921,062 

1,818,047 

2,561,716 

Average  Lengt 

91.89 

on  Facility  * 

85.26 

101.12 

99.70 

SOURCE:  Tab.  9054 
RDB:ljb  12/13/50 


*  Calculated  from  ungrouped  data 
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some  portion  of  Routes  A,  C,  and  C-j_;  on  Route  D  the  proportion 
is  higher,  one  in  three. 

The  average  distance  traveled  along  the  several  route 
studied  ranges  from  #5  miles  on  Route  A  to  101  miles  on 
Route  C.     This  is  a  small  range .     One  contributory  reason  may- 
be that  the  proportion  of  long  distance  trips,  200  miles  or 
over,  is  about  the  same  on  each  route;  the  range  is  from  14.0 
to  18.7  percent  of  the  total  vehicles  on  each  route.     In  fact 
half  of  the  long  distance  traffic  would  use  the  entire  length 
of  the  facility.    All  of  the  latter  group  would  be  served  ad- 
vantageously by  any  of  the  routes  to  about  the  same  degree. 

It  is  noted  however  that  the  attraction  of  the 
routes  for  the  short  distance  users  is  not  as  stable.    For  ex- 
ample, on  Routes  A  and  C-j_,  respectively,  44»9  and  37»0  percent 
of  the  trips  that  might  be  assigned  would  use  less  than  30 
miles  of  either  route;  the  corresponding  figures  for  Routes  C 
and  D  are  17.9  and  12.6  percent. 

Net  savings  in  vehicle  miles  would  occur  if  any  of 
the  routes  were  built.     The  average  saving  per  trip  would  range 
from  0.3  miles  on  Route  D  to  1.8  on  Route  A  (Table  5)«     In  high 
way  location  such  savings  are  important  for,  other  factors  such 
as  rise  and  fall  of  grade  being  equal,  one  of  the  foremost 
objectives  is  to  save  distance*,    The  same  objective  would  exist 
on  a  toll  road,  but  it  is  apparent  that  savings  in  distance 
could  not,  in  this  case,  be  relied  on  as  much  of  an  enticement 
to  traffic.    For  example,  if  running  costs  were  at  the  extraor- 
dinarily high  figure  of  10  cents  per  mile  and  the  toll  rate  at 
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1  cent  per  mile,  the  toll  charge  for  an  average  trip  of  £5 
miles  on  Route  A  would  be  almost  five  times  as  great  as  the 
saving. 

All  of  the  trips  just  discussed  would  save  time,  but 
not  all  would  save  distance,,     It  is  advisable  to  see  what  the 
situation  would  be  if  consideration  were  limited  to  that  par- 
ticular group  in  which  all  trips  would  save  distance*    For  this 
group,  the  greatest  average  saving  on  any  of  the  routes  becomes 
7 08  miles  per  trip  and  the  average  facility  distance  (Route  A) 
141  miles.    Even  in  this  case  the  toll  charges  would  more  than 
offset  any  saving  that  could  be  made  in  running  costs*    It  seems 
clear  that  were  any  of  the  routes  to  be  successful  as  a  toll 
road,  its  attractiveness  would  lie  not  so  much  in  distance 
saving  as  in  some  other  factors  such  as  saving  of  time,  or  com- 
fort and  convenience. 

It  will  be  recalled  from  the  manner  in  which  the 

maximum  potential  traffic  was  derived  (by  comparison  with 

existing  routes)  that  all  trips  would  save  time;  many  would 

save  distance  as  well  as  time,  others  lose  or  break-even*  The 

average  time  savings  for  each  group  are  summarized  below: 

MAXIMUM  POTENTIAL 
AVERAGE  TIME  SAVED  PER  TRIP  IN  MINUTES 


Trips  Trips  Trips 

That  Save  That  That 

Route      Distance  Break  Even         Lose  Distance 

A           37*5  2*6  5-5 

C            29*3  3*2  13*1 

39ol  6*2  10.3 

D           34o7  24.5  6.9 
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These  would  be  worthwhile  savings.     A  weeding  out  process 
designed  to  estimate  probable  traffic  would  increase  the  av- 
erage time  saved  by  each  group.    Such  a  process  is  implicit  in 
the  estimates  of  probable  traffic  that  follow. 

The  traffic  assignment  of  all  the  maximum  potential 
trips  is  illustrated  in  Plates  5  to  8,  inclusive.     The  zone 
to  zone  interchange  of  traffic  from  which  these  profiles 
were  prepared  is  given  in  the  Appendix.     The  data  are  also 
summarized  in  Table  6,  where  for  convenience  the  traffic  flow 
is  now  expressed  in  terms  of  equivalent  through  trips.  These 
range  from  8,539  vehicles  daily  on  Route  D  downward  to  5,338 
on  Route  A.    But  it  is  unlikely  that  such  traffic  flows  would 
materialize.    Where  traffic  movements  are  complex,  as  in  the 
present  problem,  it  has  been  observed,  in  what  few  studies  it 
has  been  possible  to  make,  that  the  maximum  potential  estimates 
of  traffic  tend  to  be  excessive „     The  reasons  why  this  is 
so  may  only  be  surmized;  experience  is  insufficient  to  permit 
their  isolation  in  detail. 

There  are  some  drivers  to  whom  distance  is  every- 
thing; they  seek  to  save  as  much  distance  as  possible,  but  in 
doing  so  fail  to  save  as  much  time  as  possible.     At  the  other 
extreme  are  those  willing  to  sacrifice  distance  to  obtain 
the  greatest  time  saving;  to  them  time  is  everything,    A  third 
group  strikes  a  balance  between  these  extremes;  distance' 
and  time  are  saved,  yet  not  the  maximum  possible  of  either. 
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Plate  5 
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TABLE  6 

ESTIMATE  OF  DAILY  TRAFFIC  OVER  ENTIRE  LENGTH 

OF  EACH  ROUTE 
WHEELER  RIDGE  TO  SAN  FRANCISCO 


SUMMER  1950  -  WEEKDAY  TRAFFIC 


ROUTE 


MAXIMUM 
POTENTIAL 
(a) 


ESTIMATED 
MINIMUM 
(b) 


AVERAGE 
c  "  a*b 


AVERAGE 
WEEKDAY 
1950 
.877c 


A 
C 

Cl 

D 


A 

C 

Cl 
D 


5338 

6404 
6101 

^539 


3302 

3707 
3010 

6059 


4320 
5056 
4555 
7299 


ESTIMATE  OF  DAILY  TRAFFIC  ON  EACH  ROUTE 
FROM  WHEELER  RIDGE  TO  TRACY 
OR  NORTH  OF  SAN  JOSE 


5039 
5597 
5397 
8204 


3572 
3205 
3311 
5880 


4306 
4401 
4604 
7042 


3739 
4434 
3995 
6401 


3776 
3860 
4038 
6176 


RDB : emc 
1/9/51  Rev. 
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CHPS  IT-5372 


The  study  has  also  disclosed  a  fourth  group  that  is  influ- 
enced less  by  time  and  distance  than  by  other  considerations «# 
While  it  is  easy  to  differentiate  between  these  groups  in  a 
general  way,  it  is  not  easy  to  say  what  particular  weight 
should  be  given  to  each.     The  difficulty  has  been  resolved 
arbitrarily  by  averaging  maximum  and  minimum  estimates  of  traf- 
fic in  Table  6. 


Route  D  is  the  best  location,  and  it  is  followed  in  order  by 
Route  C]_,  C,  and  A.     The  average  daily  traffic  on  the  toll 
road  portion  of  each  route  is: 


Now  as  far  as  traffic  volume  alone  is  concerned 


Route 


Average 
Daily  Traffic 


Trucks  As  Percent 
Of  Total  Traffic 


D 


6176 
403S 
3B60 
3776 


22.6 
21.0 
21.8 

19.  S 


*    Of  an  estimated  2,000  terminal  to  terminal  trips, 
a  ratio  of  2  to  1  used  the  longer  Coast  Route  as 
against  the  Valley  Route.     It  is  not  known  if  this 
ratio  prevails  throughout  the  year. 
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Ill 

STANDARDS  OF  DESIGN 
AND 

COST  OF  CONSTRUCTION 

Two  considerations  dictated  the  standards  of  design: 

(1)  that  a  toll  road  to  be  successful  must  be  on  a  high 
standard,  a  higher  standard  than  is  found  on  existing  highways; 

(2)  ingress  and  egress  to  the  toll  road  must  be  such  that 
payment  of  toll  is  inescapable.     In  short,  a  freeway  would 
be  required. 

Typically,  it  would  have  a  right-of-way  width  of 
166  feet.    Within  this  space  there  would  be  two  37  foot 
roadways  and  a  40  foot  median  dividing  strip.    Each  roadway 
would  consist  of  two  12  foot  traffic  lanes  with  an  8  foot 
shoulder  on  the  right  and  a  5  foot  shoulder  on  the  left  firm 
enough  for  emergency  stopping  and  parking.    Pavement  would 
be  of  high  type,  and  of  a  thickness  consistent  with  the  loads 
that  might  be  expected  —  8  inch  thickness  on  a  firm  foundation 
was  assumed. 

The  road  would  be  designed  for  the  maximum  uniform 
speed  which  probably  would  be  adopted  by  the  faster  group  of 
drivers,  but  not  necessarily  by  the  small  percentage  of 
reckless  ones.    Grades  would  seldom  reach  3  percent  and  never 
exceed  five.    Horizontal  and  vertical  curvature  would  provide 
not  less  than  600  feet  of  sight  distance  at  any  time.    As  a 
matter  of  fact  sight  distance  would  almost  always  exceed 
2,000  feet  because  of  the  natural  topography. 

Opposing  streams  of  traffic  would  be  separated,  with 
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major  structures  allowing  for  interchange  of  traffic  at 
strategic  points,  and  other  structures  separating  completely 
either  highway  or  railroad  traffic.     The  average  distance 
between  traffic  interchanges  would  range  by  routes  from  12 
miles  on  Route  A  to  17  miles  on  Route  C»     Bridges  would 
conform  to  the  general  roadway  development,, 
Cost  of  Construction 

The  costs  of  construction  for  each  route  under 
these  general  specifications  are  shown  in  Table  7  exclusive 
of  toll  collection  facilities  and  interest  during  construction. 
They  range  upward  from  a  total  of  $113,^25,000  on  Route  C  to 
$156,653,000  on  Route  A»     Per  mile,  the  cost  is  also  lowest  on 
Route  C  —  $473,000o     These  cost  estimates  are  at  current 
prices;     no  attempt  has  been  made  to  foretell  what  costs  might 
be  at  a  future  date.     Nor  has  any  provision  been  made  for  a 
reserve  against  either  depreciation  or  obsolescence0 

It  will  be  noticed  that  these  costs  include  no  es- 
timates for  service  stations,  garages,  restaurants,  hotels, 
etc.     It  was  taken  that  the  main  problem  of  the  moment  was 
in  the  revenue  that  would  be  produced  directly  by  vehicles 
in  motion  and  not  by  auxiliary  facilities,  which  although 
possibly  costly  would  necessarily  be  expected  to  earn  enough 
or  almost  enough  to  pay  operating  costs  and  to  amortize  their 
capital  costs.    While  such  facilities  would  be  essential  to 
the  success  of  a  toll  road  they  would  hardly  be  a  controlling 
element* 
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Maintenance  Costs 

The  average  annual  cost  per  mile  for  maintenance 
of  rural  State  Highways  approximates  $l92%0o     However,  costs 
on  the  more  heavily  traveled  truck  routes  tend  to  exceed  the 
average;  for  instance,   the  cost  for  State  Highway  Route  l\.  in 
the  San  Joaquin  Valley  approximates  $>1,595<>     For  present 
purposes,   then,  maintenance  has  been  set  at  $2,000  per  mile 
for  a  toll  road,  in  an  attempt  to  anticipate  the  greater 
costs  that  would  be  encountered  for  several  reasons.  For' 
one,  a  toll  road  would  be  of  greater  width  and  have  more  lanes 
than  would  ordinarily  be  found  on  the  average  State  Highway 
to  wnich  the  lower  costs  above  pertain.     Further,  maintenance 
would  be  unavoidably  inefficient  because  the  maintenance 
territories  on  the  toll  road  would  be  long  and  narrow  --  in 
sharp  contrast  with  the  normal  area;  on  a  toll  road,  travel 
from  a  central  point  could  only  be  possible  in  two  directions, 
whereas,  on  the  State  Highway  System,  many  roads  are  reached 
with  a  minimum  of  travel  from  an  easily  accessible  central 
point.     Too,  use  of  equipment  would  be  less  efficient;  much 
idle  time  might  be  anticipated. 
Toll  Collection  and  Administration 

Many  of  the  interchanges  would  be  at  isolated 
locations  handling  minimum  traffic  volumes  and,  therefore, 
warrant  one  collector  only  on  dutye     As  a  practical  matter, 
however,   two  should  always  be  present.     A  minimum  interchange 
having  only  one  booth  requiring  one  collector  on  duty  per 
shift  would  be  in  charge  of  a  sergeant,  who  would  normally 
be  present  during  the  day  shift „    As  volume  of  traffic  in- 
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creased  and  additional  collectors  become  necessary,  a 
senior  collector  would  function  as  supervisor  on  the  other 
two  shifts  for  a  plaza  requiring  two  to  four  collectors;  for 
a  plaza  requiring  more  than  four  collectors  on  duty  at  all 
times,  a  sergeant  would  be  present,,     A  toll  captain  would 
have  overall  supervision  of  a  major  interchange,  or  a 
number  of  smaller  interchanges  in,  say,   a  territory  not 
exceeding  75  miles  in  length,.     Revenue  collections  would  be 
made  by  an  armored  car  detail  at  appropriate  intervals,  and 
all  bookkeeping  and  auditing  would  be  done  at  a  centrally 
located  District  Office0 

In  accordance  with  these  requirements,  and  they 
are  not  elaborate,  it  is  estimated  that  the  cost  of  operation 
per  interchange  would  approximate  $>33*> 000  per  annum0 
Additionally  it  is  estimated  that  the  administration  and 
accounting  for  a  toll  road  would  cost  approximately  $250,000 
per  annum.     No  allowance  has  been  made  in  these  estimates; 
for  any  kind  of  special  police  force0 
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IV 


COMPARISON  OF  REVENUE 
AND  COSTS 

Before  revenue  and  costs  can  be  compared,  three  as- 
sumptions must  be  set  up.     The  first  pertains  to  the  traffic 
increase  that  will  occur  over  a  period  of  20  or  30  years; 
the  second  to  the  toll  rates  on  which  annual  earnings  would 
be  dependent;  the  third  relates  to  bond  issues., 

Three  series  of  data  are  relied  on  in  anticipating 
traffic  increase:     vehicle  miles  on  rural  State  Highways; 
fee  paid  motor  vehicle  registrations;  and  population*.  They 
are  interdependent • 

The  series  showing  population  growth  has  the  long- 
est history»     Amongst  those  whose  business  it  is  to  predict 
population  trends  there  is  fair  agreement  that  the  annual 
rate  of  increase  is  constant  in  a  young  country,  but  tends 
gradually  to  decline  and  level  off  as  the  country  becomes  more 
settled  and  developed .     Plate  9  illustrates  the  first  phase; 
it  shows  what  has  happened  in  California  for  the  past  50 
years.     The  population  has  compounded  at  3«9  percent  annually; 
this  rate  has  been  substantially  so  for  100  years  and  has 
been  called  "venerable" „ 

The  difficult  point  to  estimate  now  is  whether  the 

turning  point  in  the  rate  of  growth  will  be  reached  in  the 

next  two  or  three  decades  and,  if  so,  when»    Although  opinions 

have  been  expressed  that  the  trend  which  has  prevailed  so 

long  in  California  will  not  continue,  they  are  not  supported 
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by  very  convincing  evidence,  and  consequently  there  is  not 
much  ground  to  predict  either  no  change  or  a  decline  in  the 
rate  of  growth.     In  this  study  it  is  assumed  the  rate  will 
continue  but  not  be  exceeded. 

This  speculation  which  is  based  upon  past  experi- 
ence over  a  long  term  of  years  has  been  influenced  by  two 
other  thoughts.    First,  that  the  processes  of  change  over  a 
long  terra  of  years  are  not  well  understood;  there  seems  to  be 
a  natural  tendency  to  underestimate  the  future  effects  of 
scientific  developments  and  their  manifold  applications » 
Second,  it  is  noted  that  there  are  areas  less  endowed  with  re- 
sources than  California  that  support  much  greater  popula- 
tions.    An  annual  rate  of  3»9  percent  then  is  taken  as  being 
within  the  bounds  of  possibility;  it  is  considered  the 
maximum. 

Now  it  is  noted  that  the  growth  trends  for  motor 
vehicle  registrations  and  vehicle  miles  on  rural  State  High- 
ways are  considerably  greater  than  those  for  population; 
they  are,  respectively,  4«3  percent  and  4*5  percent •  Their 
spread  indicates  that  our  economy  is  relying  increasingly 
on  highway  transportation 

For  the  purposes  of  this  study  a  compound  rate  of 
4  percent  is  assumed,  and  it  is  applied  to  the  average  daily 
traffic  shown  in  Table  6  for  each  route.     In  sum,  the  effect 
of  this  rate  is  an  estimate  that  traffic  will  double  itself 
in  20  years  and  triple  in  30  years » 
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Toll  Rates 

The  second  assumption  has  to  do  with  the  toll  rates 
on  which  annual  earnings  would  be  dependent.     The  crux  of  the 
problem  is  to  charge  what  the  traffic  will  bear  and  not  charge 
what  it  will  not  bear.     In  this  dilemma  California's  experi- 
ence with  toll  bridges  is  of  no  help;  there  is  little  compe- 
tition between  them,  and  their  rates  may  be  set  so  as  to 
yield  the  highest  net  return,,    Their  tolls  are  based  on  near 
monopoly  conditions  that  would  not  exist  on  any  of  the  routes 
studied. 

Reference  is  therefore  made  to  the  toll  rates  pre- 
vailing on  the  Pennsylvania  and  Maine  Turnpikes,  the  only 
long  toll  roads  now  in  operation,. 

The  rates  on  the  Pennsylvania  Turnpike  average  1 
cent  per  vehicle  mile  for  autos  and  4  cents  for  trucks;  cur- 
rently the  average  for  the  stream  of  traffic  is  1„76  cents , 
This  is  an  especially  favored  facility  in  that  there  are  no 
alternate  free  highways  between  its  termini  with  comparable 
grades  —  the  maximum  is  3  percent  —  and  of  modern  cross 
section  and  alignment • 

It  is  concluded  that  the  Pennsylvania  Turnpike  is 
especially  attractive  to  truck  traffic  on  account  of  the  ad- 
vantage of  the  low  rate  of  grade  as  compared  with  alternate 
free  highways 0     In  1941  trucks  and  busses  constituted  12  per- 
cent of  the  traffic  stream,.     In  the  post  war  years  the  per- 
centage rose  from  IS  in  1946  to  23  in  1949„ 
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None  of  the  facilities  studied  in  California  would 
be  in  as  favorable  a  position  as  the  original  Pennsylvania 
Turnpike  which  was  160  miles  in  length;  none  would  bring 
about  any  appreciable  savings  in  cost  by  a  reduction  of  grades* 
In  fact  all  of  the  routes  would  be  subject  to  the  strong 
competition,  more  in  some  cases  than  others,  of  free  high- 
ways.   Although  it  is  considered  unlikely  that  the 
Pennsylvania  rates  could  be  charged,  they  have  been  cited 
for  comparative  purposes. 

The  Maine  Turnpike,  on  the  other  hand,  constructed 
from  Kittery  at  the  New  Hampshire  State  Line  to  South 
Portland,  presents  a  case  of  a  route  where  the  conditions 
are  more  nearly  parallel  to  those  found  in  this  study.  The 
Maine  toll  road  is  roughly  parallel  with  US  1  along  the  coast 
and  the  distances  are  approximately  the  same  on  both  routes. 
Grades  are  moderate,  with  a  slight  advantage  in  favor  of  US  1. 

It  is  not  surprising,  therefore,  to  find  that 
the  truck  rates  on  the  Maine  Turnpike  are  less  than  those  in 
Pennsylvania;  currently  they  seem  to  be  about  1-1/3  cents 
for  autos  and  2  cents  for  trucks.     They  were  raised  to  their 
present  figures  on  May  1,  1949 o    Rates  akin  to  these  would 
seem  much  more  appropriate  in  the  present  study  and,  there- 
fore, 1  cent  for  autos  and  2  cents  for  trucks  will  be  used  in 
estimating  financial  feasibility.     Truck  traffic  in  this 
study  was  found  to  approximate  22  percent  of  the  total. 
Under  the  rates  assumed,  then,  the  composite  rate  for  the  en- 
tire stream  of  traffic  would  be  1.22  cents  per  vehicle  mile. 

43  e 


Bond  Terms 

An  interest  rate  of  3-1/4  percent  annually  has  been 
assumed  as  fairly  representative  of  what  is  being  paid  on 
bonds  issued  to  build  untested  projects*     (See  Table  B) 
It  is,  of  course,  much  higher  than  it  would  be  were  the 
credit  of  the  State  pledged;  in  California  a  recent  issue  of 
state  general  obligation  bonds  bears  an  average  rate  of  1<>75 
percent.     The  term  of  30  years,  as  will  be  seen  from  Table  3, 
is  common  practice „ 
Revenue  and  Costs 

The  annual  costs  for  amortization  of  bonds,  main- 
tenance, toll  collection,  and  administration  are  given  in 
Tables  9  to  12,  inclusive „    From  these  tables  it  can  be  seen 
that  upon  extinction  of  the  debt,  redemption  would  have  ac- 
counted for  approximately  51  percent  of  the  total  costs;  in- 
terest, 35  percent;  maintenance,  5  percent;  and  toll  collection 
and  administration,  9  percent 0 

Now  taking  the  toll  rate  of  1„22  cents  per  vehicle 
mile,  and  assuming  the  improbable  for  the  moment  --  that  all 
vehicles  that  would  use  the  study  routes  as  free  roads  would 
also  use  them  as  toll  roads  —  it  is  found  that  accumulated 
annual  costs  would  exceed  accumulated  revenues  for  longer  than 
30  years  on  Route  A;  for  25  years  on  Routes  C,  C^;  and  for 
13  years  on  Route  De     In  other  words,  deficits  would  exist 
for  these  periods  and  have  to  be  financed  additionally o 
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table  6 


Issued 

Term 

Interest 
Rate 

Yield 

Amount 
Issued 

Maine 

1946 

30 

2h 

$>  15,000,000 

1947 

29 

2-3/4 

5,000,000 

Pennsyl- 
vania 

193S 

30 

3-3/4 

4o01 
to  4«25 

40,800,000 

1943 

30 

3-3/4 

3.67 

1,500,000 

1946* 

30 

2i 

2.47 

46,000,000 

1948* 

20 

24 

2.41 

47,000,000 

Oklahoma 

1950 

40 

3  to  1$ 

3.5+ 

31,000,000 

New  Jersey 

H 

245,000,000+ 

*  The  1946  issue  was  a  refinancing  operation  capital- 
izing earlier  deficits  and  reducing  interest  rates. 
The  1946  issue  was  a  refinancing  operation  to  con- 
solidate the  obligations  of  the  original  section 
with  the  two  extensions;  ^45,036,000  of  the  1946 
issue  still  outstanding  is  to  be  retired  December  1, 
1951  at  $104. 
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Route  A  would  not  be  financially  feasible «  However, 
Routes  C,  C^,  and  D  would  be  in  the  black  and  pay  out  with- 
in the  30  year  period,. 

The  result  might  be  stated  another  way*     If  $9«5 
percent,  89°&  percent,  and  65 «0  percent  of  the  traffic  on 
Routes  C,  C]_,  and  D,  respectively,  would  pay  the  tolls,  then 
the  routes  would  earn  just  enough  to  extinguish  their  debts 
and  meet  annual  costs  in  30  years „    Again,  this  is  without  re- 
gard for  any  deficit  financing  in  the  earlier  years. 

Now  there  is  not  much  information  obtainable  for 
estimating  what  portion  of  free  road  traffic  would  pay  tollo 
House  Document  No.  272,  76th  Congress  states:      It  was  con- 
sidered that  the  factor  might  range  from  ,167  to  .40,  and 
generally  average  l/3«      In  this  study  a  factor  of  „40  will 
be  assumed,  and  it  is  considered  high  rather  than  low  be- 
cause all  of  the  routes  except  perhaps  Route  G  are  not  far 
removed  from  existing  State  Highways  from  which  they  would 
receive  competition,, 

In  light  of  this  assumption  it  can  be  seen  that 
neither  Routes  C  nor  C^,  nor  D  would  pay  out  in  30  years  at 
an  average  toll  of  1022  cents »     (Table  13)     The  rate  that 
would  have  to  be  obtained  would  range  from  2  cents  on 
Route  D  to  3o4  cents  on  Route  A»     These  rates  are  consider- 
ably in  excess  of  those  for  the  Maine  Turnpike  and  indeed  of 
those  for  the  Pennsylvania  Turnpike  which  offers  advantages 
over  existing  public  highways  that  none  of  the  routes 
studied  in  California  possesses „ 
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V 

CONCLUSION 


It  appears  from  the  evidence  that  has  been  presented 
that  at  this  time  a  toll  road  from  a  terminus  in  San  Francisco 
to  one  in  Los  Angeles  is  not  feasible  from  engineering  and 
financial  viewpoints,,     Further,  no  toll  route  seems  financially- 
practicable  over  a  major  part  of  the  distance;  that  is  between 
Wheeler  Ridge  and  a  point  near  San  Jose,  or  alternately,  a 
point  near  Tracy , 

Every  effort  has  been  made  to  set  forth  fully  the 
premises  upon  which  the  discussion  and  conclusion  rest,,  Most 
of  the  assumptions  made  are  well  supported  by  a  solid  body  of 
fact.     But  in  some  cases  where  little  factual  evidence  is 
available,  subjective  judgment  was  necessarily  used.  These 
judgments  are  believed  to  be  soundo 

In  closing  this  report  one  further  and  important  note 
is  made.     The  feasibility  of  constructing  and  operating  a  toll 
road  from  San  Francisco  to  Los  Angeles  has  been  studied  from 
engineering  and  financial  viewpoints  alone „     Thus,  the  report 
does  not  go  into  the  question  of  toll  roads  as  instruments  of 
public  policy.     It  neither  delves  into  their  legal  aspects  nor 
considers  their  practicability  in  other  sections  of  the  State, 
It  contains  no  discussion  of  what  effect  a  toll  road  would  have 
on  the  roads  of  various  systems  — -  State,  County,  or  City  — 
with  which  it  would  come  in  contact.     In  short,  the  report  is 

limited  to  those  matters  specified  in  the  resolution,, 
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APPENDIX 


1.  Los  Angeles  -  San  Francisco  Toll  Road  Study  Inter- 
change of  Auto  and  Truck  Trips .     Centroid  of  Each 
Zone  as  Indicated. 

2.  Interchange  of  Maximum  Potential  Traffic  —  Route  A 

3.  Interchange  of  Maximum  Potential  Traffic  —  Route  C 

4.  Interchange  of  Maximum  Potential  Traffic  —  Route  Cj_ 

5.  Interchange  of  Maximum  Potential  Traffic  —  Route  D 

6.  Map  Showing  Zone  Boundaries 

7.  Road  Map  of  California 
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